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INTRODUCTI On 


Very little intensive ecological research has been done 
in southern Florida and the little available botanical litera- 
ture is made up either of generalized descriptions of exten- 
Sive areas or superficiel sketches. Harper (1927) ‘diseusses 
the major plant communities of the extensive ares located 
south of Tampa on the west coast, and Melbourne on the east 
coast. Harshberger (1914) presente "a record of the original 
appearance of the eounter before the march of civilization, * 
Dodge (1694), Batchley (1911), and Simoson (1932) heave written 
descriptions from the naturalists’ point of view. Certainly 
the most intensive botenical wrk done in Florida was thet of 
Dr, J. K. Small, Unfortunately his publicatione are largely 
taxonomic and his knowledge of the plant communities is avail. 
able slmost exclusively as habitat notes in his floras and 
manuals. 

There are numorous plant communities and hebitate in the 
vicinity of Miami deserving of more botanical study than they 
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have received, “ith the increase of population and oo nsequent 
expansion of agricultural end economic activities many of these 
naturel areas have been permanently destroyed. Studies of 
local areas such as made by MeAllister (1936) of Key Biscayne 
and Phillips (1940) of Castellow Henmock are increasingly de- 
- girable. 

This paper contains the resulta of a study of an “isiland" 
pineleand. The “Aslands", distinctive of southern Florida, 
are rocky keys (Fig, 1) surrounded by glades (Gifford 1934), 
 Phis island 1s also representative of relatively unburned pine- 
Lands surrounding Miami, 

Pine Island 18 located twenty-five miles south of Miami 

end a mile east of Naranja and Homestead (See, 35, Township 56 
S, Range 39 E). It is about a mile emf a half wide and three 
and e half miles long. 


The island is made up of a rocky formation called Miami 
odlite which is a calcareous sedimentary deposit (Fig. 2) of 
the Pleistocene age. This rock is said to occur as far north 
as Delray. There 4t is present as a narrow belt and is mostly 
concealed by sand, But southward the area of odlite gradually 
becomes more extensively end the sani mantle thins out, In 
the neighborhood of Homestead the visible area of odlite is 
about ten miles wide. The thickness of the deposit on Pine 
Island varies from sixteen to eighteen feet. The maximum 
thickness may be thirty feet along the coastal outerops and 
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Figure 1. Pine Islend ae seen from the 
surrounting g@ladelend, 
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Figure 2. GSeetion of a diteh on Pine 
Island showlag the character 
of the substrat, Miami odlite. 


ORR TA TR A LO 


sett to Ape2h 0 Qo mbtest 
wtoatais ade gatwode Seem fod 
tiive twalt . wowed aff To 


¢ 
"i 
ses), > 
a ane kt, © 
vy Dae 
fy. 
: ae | a y 
as i ees 
f,. Seena even es 
; ite) Ph ee 2 
2 re as 2) ; 
eG Pe ee i] ro epee 


perhaps more inland, Around Miami it rests on sedimentary 
rock or 4 eoral formation, The rock hardens on exposure and 
ie used in making roads and buildings, It weathers into sharp 
angular fragments, which lie loosely on the ground (Fig. 3). 
Because of its soft nature the rock is easily dissolved and 
eroded by water. Pot holes (Fig. 3) of ell sizes are common 
and the rock surface is always very rough and uneven, 
Topography 

The limestone country is one of little relief, The 
Maximum elevation south of Miami may be about thirty feet above 
gee level, but this rise 1s so gradual as to be almost im 
perceptible (Harshberger, 1914). 

The Miami pineland is intersected at right angles by a 
considerable number of “glades* which extend inland from the 
coast and average about five miles in length. These glades 
are elongated, approximately straight, depressions which vary 
from a few inches to a few feet in depth, and from about fifty 
yards to half a mile in width, They were presumably formed 
mostly by solution. The soil is soft gray marl with the chief 
ingredient being calcium carbonate. 

The elevation of Pine Island is from seven to nine feet 
above 6ea level, ami about four feet above the glad: land which 
surrounds 1%. During the rainy seasons of the year the water 
from the glade land covers the edges of the island thus caus- 
ing the seeds from the glade grasses to be carried over on 


the pineland. 
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Figure 3. 


Soils 


On Pine Island the bare limestone is exposed nearly every- 
where, In some cavities there is enough humus to support 
vegetation, while in others is founi a reddish ecleay. In one 
large cavity «= highly organic black plastic muck is found. 

The plants growing on the rock seemed to be of a xerophytic 
nature whereas those foun in the cavities where water was more 
plentiful appeared to be of a mesophytic mature. The same 
plants found growing here were much larger than the same plants 
in the pineland. 


Climate 


For Homestead which is tw miles away, the average tem 
perature over a period of fourteen years was 67.3° F. for 
January and 61,9° F, for July. 

The. mean annual rainfall is 62,75 inches, 53% falling 
from June to September and only 25% from November to April. 
‘There are two maximum perlode of rainfell, a lesser one in 
den. end a higher one in September, The lowest monthly amount 
was a little less than one ineh in Reveten and the highest 
in September of 9.75 inehew (Ploride seetion of the United 
States Weather Bureau from the 16th Annual Report of the 
Florida Geglogical Survey) ° 

" Yegetetional History 


fhe island was firet homesteaded in 1912 when Mrs, Olie 
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Peterson and others received patents from Woodrow Wileon, 
President. Much of the histories] informetion was obtained 
verbally from her, 

The virgin tisber, Pinus caribaea, was all cut by Drake 
and Myln early in the 20th century. The present trees are all 
S@dond growth and now these are again being cut for commereial 
purposes. Some of the stumps of recently cut trees show 
- thirty-eight growth rings. 

Fire, storms, drainage, and cultivation have also contri- 
buted to the present day vegetational aspect of the island. 
Years ago fire vas common. But with the building of roads, 
and with the drainage of 7,000 acres of gledes in the vielnity 
@f Pine Island for truek farming, fire hazards increased and 
large parts of the islani burned over annually. Within the 
past year o fire tower has been erected five miles from the 
island om now sweeping fires are much less frequent. 

The great hurricane of 1926 destroyed, or seriously injur- 
ed, many of the larger trees on the island, As a result of the 
hurricane of 1929, salt water was carried into the glades in 
euch quantities as to cover the highest parts of the island 
to a depth of six inches, Mueh of the vegetation was destroyed 
by the salt water ani its effects are still apparent. 

Approximately fifty acres of Pine Island have been clear- 
ed for Avocado grovee. However, twenty acres were destroyed 
by the salt water previously mentioned. Sixty acres are in 
 eitrus groves which include orange, grapefruit, and lime trees, 
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and twenty acres are in tomatoes and beans, 

The remainder of the island which was studied in detail, 
ie covered with pine forest.. Among the pines are located sink 
heles, banana holes, and hammocks. The southern half of the 
island which has the most varied vegetation is now being 
Cleared by the government for an Air Training base, Only 300 
gores of the pineland remain untouched by man. * 
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METHODS - 


Collections of the native plant life of Pine Island 
have been made over a period extending from August, 1940 to 
June, 1941. In the bi-monthly trips made to the island, the 
entire =rea was covered once and numerous trips were made to 
the more interesting habi tats. The specimens have been de- 
posited in the Duke University Herbariun. 

In identification end nommelature, S5mall's manual of 
the Southeastern Flora, 1933, and Small's Ferns of Florida, 
1931) were used, Mr. W. M. Buswell, Cwator of the Univer. 
sity of Miami Herbarium, assisted the writer with the deter- 
mination of many difficult apecimens, Or, H. L. Blomquist 
identified or checked the determinations of the grasses. 
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HABITATS AND THE FACTORS AFFECTING VEGETATION 


‘Edaphic factors ere of the greatest importance in deter- 
mining the vegetation of Pine Island, S011, in the ordinary 
‘sense, is almost completely lacking and the plante appear te 
be growing directly out of the oolitie rock wich is Gupased 
everywhere. However, the rock is extremely porous and the roots 
are embedded in the little humus that has collected in the pores. 
Water which falla as rain, is rapidly lost through the pervious 
stone. uring the drier seasons which come during the cooler 
part of the year, the lack of water is not so serious because 
the rate of evaporation is not great. According to Girrora 
(1934) the water table is rather near the surface, at least 
within reach of the tree roots and the rock has good e¢apillar- 
ity. 

As has been previously mentioned, fire hes in the past 
been comuon on the island. Some idea of its eftects on the 
vegetation may be gained from Small's (1929) description of the 
decline of Sphenomeris clavata, In 1907 this fern covered the 
entire island to such an extent that the rocky ground was 


< 
. 


—s 


7a 
N 
’ A 
‘ 
i 
1 j 
4 
> 
‘gouty 


iv 


vy Sadtote ane ety 


nt 


wat] 
rr 


ee. tal 


12 


literally carpeted with it. “It grew so luxuriantly tmt deer 
would lie in the dense beds and several times they arose from 
their ferny beds only a few feet in front of us as we epproach- 
ea", In 1929 he found not a leaf of the fern and stated that 
very likely the fires had exterminated it. However, it was 
not exterminated for today the fern may be found in many of the 
sinks on the southeast side of the island. It is probable 

that the recent reduction in burning ia favoring its gradual 

re juvenati on. ; 

The vegetation types of the island are each associated 
with distinct habitats: the pineland, which is neither typiecal- 
ly high or low as plants of both habitats can be found growing 
Side by side; the sink hole; the banana hole; and the hammock, 

The pineland is the most extensive type of vegetation 
found on Pine Island. It consists of a vast open forest of 
pine, all of one species (Pinus caribaen). These trees have 
small crowns and thus allow the floor of the forest to receive 
a great deal of light. There are very few pine seedlings. 

None of the mature pines have limbs lower than fifteen feet. 
The forest appears to be unusually open, for the second layer 
consists of palms, shrubs, and low trees, none reaching the 
lowest branches of the dominant pine. 

The soil is Miami odlite that protrudes in spots above 
the ground covering of vines and pine needles. It is practi- 
cally always dry, beosuse of its porosity and excellent drain- 
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Seattered through the pineland are about eleven depres. 
sions called banana holes. According to Harshberger (1914), 
this type of habitat is called a banana hole because dwarf 
bananes have been raised in them, They are line sinks or pot 
holes which exist in all sizes from four to twenty feet across, 


- They ere rounied or oval in shepe and may be six inehes to 


_ three feet in depth. 

Banana holes apparently originate in any shallow depres- 
sion in the odlitic rock, Broad leaved shrubs occupy the mar- 
@ine of these holiows which gradually fill with forest litter. 
This decays end together with the debris and soil, washed in 
from the surrounliing higher areas by the rain, forms humus, 
The accumulation of humus is very slow, but as it progresses, 
vegetation advances centripedally until the entire area is 
covered and the hammock stage with greater mturity may be 
reached, 

The soil is reddish clay (Fig. 4) or muck and is rich in 
organic matter. The presence or absences of water in the holes 
is conditioned by the rate of evaporation, the water table, 
and the season of the year. Several of the holes have been 
utilized by the negroes for the cultivation of plants. One 
of the holes was filled with okra, while beans occupied another. 

Afterethe trees in the depression have become larger and 
the center? hae filled in, the hammock stage is reached, How. 
ever, it is i fficult to distinguish clearly between the vege 
tation of a kerger banana hole and a smaller hammock which 
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occurs in the same region. As used in Florida, the word ham 
mock means a dense woods of broad-leaved trees, usually Yico- 
tyledonous, but sometimes including palmettoes, The vegeta 
tion of the hammocks and banana holes is in marked contrast 
to the open pine woods in which they are found (Bessey, 1911). 

On Pine Island there are only two distinct hammocks, One 
is near the southern tip, the other is on the eastern half of 
the islend about one mile east of the Peterson residence, 

Zach is about thirty feet across. Growth is luxurious and the 
trees are so closely massed that very little light penetrates 
to the ground through the interlocking branches. The floor of 
the hammock is devoid of herbaceous vegetation. The soil is 
rich in humus and much more retentive of water than the adjac- 
ent pineland, } 

Much more plentiful than the banane holes and the hammocks 
on the island are the sink holes. ‘hese small pot holes are 
foumi on nearly every square yard) of the eastern half of the 
island. They are undoubtedly formed by solution, The sides 
are straight and the diameter varies from one to three feet. 
Depths too are veriable and some sinks a foot in diameter may 
be eight feet deep, The bottoms of the holes contain some 
sandy soil, and, during the rainy season, standing water. 
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a THE PLANT COMMUNITIES 
ee Oo Pineland 


Tae is the pinelana the following four layers are recogni z~- 
able: tree layer, shrub layer, herb layer, and the ground lay- 
3 er, The tree layer consists of one species, Pinus earibsea 
or Slash pine. Two palms are found beneath the trees, They 
4 are Serenoa repens, the saw palmetto and the silver~palm (Coc- 
 Sothrinex argentea) with silvery blades and blackish fruits. 
‘This palm often reaches a height of five or six fect (Fig. 5). 
on the island although it is ususlly smaller elsewhere, 
The shrub layer includes the following: Metopium toxi- 


ferum, with ite glossy green leaves, Byrsonima ta, Sroton 
Linearis, Tetrazygia bicolor, Guettarda seabra, ani Mosiscr 
dongipes. 


The herbaceous third layer ia made up of the ferns 
Anemia adiantifolia, Pycnodoria pinetorum, and Pteris caudate 
(Fig. 6). Zamia integrifolia or starch plant is very common, 
The leathery leaves resemble those of the ferns, Peliranisia 
behamensis with its bright yellow flowers is plentiful. 

The ground floor layer consists of the grass Aristida 


stricta, Chiococca pinetorum whose snowy berries ornament the 
pine floor along with the purplish white flower of Jacquemontia 
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The cheracteristic palm of Pine 
Island, Coceothrinax argentia. 
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Figure 6, 


A dense pure stand of Eboris 
caudate in open pineland, 
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Curtissii; the prostrate leathery shrub Ernodea angusts; and 
Houstonis filifolis. 


| In the pineland that has been burned over ipo the last 
two years the vine covering 1s almost lacking. Only 2 few 
shrubs sopear in the recently warned pineland (Metopium toxi- 
ferum, Mosier Longines, Champecrists brachiata, Guetterda 
goabra) end they are apparently derived from sucker sprouts 
‘that grow from fire-resistant subterranean parts, The herb 
layer consists of the ferns Anemis adiantifolia and Pyenodoria 
pinetorum. SLOOP Curtissii alone remains as a ground 
eovering. 

Fringing the entire margin of Pine Island ie a transition 
prea between the island vegetation end thot of the surrounding 
glade, In this transition are all the pineland species listed 
for the island and an additionel group of low pineland plants 
not found on the island proper, Apparently the transition zone 
@vproaches low pineland emditions, However, its outer margin 

is glede-like for Mariseous Jamatcensis, characteristic of the 
@iade, extends into the transition sone about fifteen feet. 


Species found only in the transition zone are: 


Pluches foetide Byptis radiate 
Piriquets gis breseens  ~‘Bletia purpurea 
Piriquete tomentose Andropogon glomeratus 


Gentelle repande Monordica Charantia 
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Banana Hole 


, | From a distance a banana hole may appear to be 4 solid mass 
of broad-leaved trees and shrubs with the shorter shrubs and 
: ‘trees of the pineland mingling with the taller trees of the 

| banana hole, (But this is not true for the trees and shrubs are 
| present only as a heavy fringe around the margin, When treee 
do occur inside this outer circle, they are rather small, The 
transition from pineland to banana hole vegetation is character~ 
| ized by a more luxuriant growth of the outstanding shrubs of 

the pineland with the addition of Dipholis selicifolia. 

Just inside the rock rim of the depression is found a very 
dense growth including Sabal Palmetto with the epiphytic fern, 
Phlebodium eureum, growing from behind the leaf stalks, Salix 
amphibia, Ilex Cassine, the custard-apple (Annona glebra), 
but ton bush (Cephalanthus s oecid entelis), and the bay (Tamala 
Berbonte) 


Baccharis imifolis is ee found at ‘the edge of these 
‘holes growing six and eight feet tall. In the fall this wide. 


ly branehing shrubby composite is particularly conspicuous for 
its white pappus on the ripening heads persists for weeks. 

The éintte of some of the holes may retain water and when 
this is true Proserpinaca palustris forms dense mats, Others 
which have better drainage ere often cultivated. When not in 
cultivation, they are commonly occupied by Natal grass (Tri- 
gholaena rosea) conspicuous because of its wine colored panicles 
six or eight inches long. This grass has been recently intro-} 
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duced in Florida for forage, 
In one banana hole Mariscus jemaicensis was found occupy- 
ing the central erea fringed by a circle of palmetto trees 
(Sabal Palmetto). Another containing muck, was ccoupied by 
 Mariseus jomaicensis and Sagittaris laneifolia with « marginal 
"woody fringe made up only of Salix smphibie end Beccharie hali- 
‘The vegetation of the hammocks on Pine Island has the 
same external appearance as that of the banana holes, The peri- 
phery of these islenis of vegetation tends to be shrubby (Fig. 

7), with vines ani shrubs making en almost impassible barrier 
to the interior. The center of the hammock does not retain 
the impenetrable nature of the margin although, in contrast to 
the banana holes, the larger trees which are in the interior 
of the hammock tend to form a solid canopy. 

Aeeording to Phillips (1940) the tropical hammocks in the 
Miami region all have live oaks avout the edges, No oaks 
grow on Pine Island, even in association with the hammocks. 
The trees in the hammocks on the island are generally smaller 
end seem to be more ecompect then in hammocks elsevhere. The 
margins of Pine Island hammocks are dominated by several small 
trees ond shrubs: Sabal Palmetto, Metoptus toxiferun, Tetrazy- 
gia bicolor, Rapanes guaysnensis ani Selix amphibia. 

The vines associated with this marginal area include Mus~ 
eadinia Munsoniana, with juicy, edible berries, the Virginia- 
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Figure 7. Hemmoeck in pineland at southern 
tip of Pine Island. Coecothrinax 


argentes in foreground, 
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creeper (Parthenocissus quinquefolia), Mikenia batatifolia, and 
Smilax havenensis which is very vigorous, climbing to the tops 
of the trees, ; 

The larger trees of the interior include the bay (Tamale 


Borbonin) which has the lovely epiphyte, Eneychin tempensis, 
with its brown, white and purple flowers growing = the limbs; 
the bustic (Dipholis selicifolia); and Ficus aurea. Llex cas~ 
Sine with red drupes ani pubesemt twigs is a small tree. 


| The moist shady walls of the sinks are particularly favor- 
able to the growth of Pteridophytes, Growing flat ‘ea the rock 
low in the sinks is found Selaginella Eatoni. Anemia adianti- 
folin may be found scattered over the wells, Where the sun 
seems to strike for at least part of the day Dryopteris normalis 
ean be found either growing as a single plent or in groups, 
Sphenomeris glavatea is always present in abundance lining the 
walls of the sink holes (Fie. 8) mainly around the margins, 
It seens to be favored by continuous exposure to sunlight. 

The only Angiosperm found in the sink holes is Proserpinaca 

palustris which frequently grows in the moist huaus at the bot- 
tom, Other species which occur oeeasionsally seem only to have 


fallen in ané do not survive. 
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SUMMARY 


1. Pine Island is located south of Miami. It is a rocky 
key with little relief raised somewhet above the gladeland. It 
is made up of a rocky formation called Miami oolite. 

2. Lumbering, fire, storms, drainage, and cultivation 
have contributed to the present day vegetational aspects of the 
island, but the major communities are determined by atiekin 
factors related to four distinet habitats: pineland, sink hole, 
banana hole, and hammock. 

3, The islend is covered with an open pine forest, With- 
in the forest are seattered banana holes which originate as de- 
pressions in the odlitic rock, They are forerunners of the 
hammock stage. The soil in the banana hole and hammock is much 
more retentive of water than the adjacant pineland., Sink holes, 
undoubtedly formed by solution, are abumiant on the east side 
of the island. 

4, Pineland vegetation appears in four strata: tree layer, 
shrub layer, herb layer, ami ground layer, The only tree is 
Pinus garibaea vhich occurs only in open stands, the shrub 
layer does not reach the lowest branches of the pine and is 


characterized by such plants as Metopium toxiferum, Croton 
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iinearis, and Tetrazygia bicolor. The herbaceous leyer is domi- 
mated by the ferns Anemia adiantifolia and Pteris eoudata. The 
ground cover consists mainly of lianas, Between the glade and 
the pineland is « transition zone that approaches low pineland 
@onditione. This area contains plants not found on the island 
 *‘proper. 

5. The vegetation of the banane holes consists of a dense 
grovth of trees and shrubs around the margins and a usually 
boggy central area which becomes more solid with maturity. 

6, The marginal vegetation of the hammocks on Pine Island 
consists of a dense growth of shrubs and vines such as Sabal — 
Palmetto, Salix amphibia, Parthenooiesus guinguefolia, and 
Mikania batatifolia. Larger trees found in the center include 
Tamale Borbonia and Dipholis salicifolia. Onks, characteristic 


of haamocks elsewhere, are not found on Pine Island. 
7. The sink holes on Pine Island support many Pteridophytes 


end a negligible number of Angiosperms, Sphenomeris clavata 
is very conspicuous in all sinks. 
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Salicales 
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Ardisiaceae 
Rapanea guayanensis Aubl. 
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